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(54) SEMICONDUCTOR DEVICE 

(57)Abstract: 

PURPOSE: To improve the electromigration resistance 
of a wiring connected with a pad. 
CONSTITUTION: In the title semiconductor device, a 
wiring 11b composed of metal containing aluminum is 
connected with a pad 13a which is composed of the 
metal containing aluminum and turned into an outward 
leading-out terminal, via a wiring 11a which is formed on 
a layer different from the wiring or the pad and 
composed of refractory material. 
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CLAIMS 



[Claim(s)] 

[Claim 1] wiring (1 1b) which consists of an aluminum content metal ** Pad (13a) which consists 
of an aluminum content metal and serves as an external derivation terminal ** This wiring (11b) 
Or this pad (13a) Wiring (11a) which consists of refractory material formed in a different layer 
Semiconductor device which minds and is characterized by connecting. 
[Claim 2] Wiring which consists of the aforementioned refractory material (1 la) The 
aforementioned wiring (11b) or the aforementioned pad (13a) Plug which consists of refractory 
material (12a) Semiconductor device according to claim 1 which minds and is characterized by 
connecting. 

[Claim 3] The claim 1 characterized by the aforementioned refractory material being titanium, a 
tungsten, silver, a tantalum, molybdenum, cobalt, copper, titanium tungsten alloys, these nitrides, 
or a silicide, or a semiconductor device given in two. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the manufacture method of a semiconductor 

device. It is related with the wiring structure linked to especially a pad. 

[0002] Recent years, Detailed-ization of wiring progresses by high integration of a 

semiconductor device. The electromigration of aluminum (aluminum) wiring has been a problem. 

To the sake The high wiring structure of electromigration resistance is demanded 

[0003] 

[Description of the Prior Art] Wiring which connects with the pad used as an external derivation 
terminal with the wiring structure of the conventional semiconductor device, It forms using the 
wiring film of the same. layer as a pad. 

[0004] A place Since a pad is the pattern of a large area, the amount of the aluminum which 
moves with energization increases. Therefore, when electron flow faces to a pad from wiring If 
there is contact which aluminum movement magnitude increased also in wiring linked to a pad, 
and minded [ this ] the plug of refractory material The aluminum of the portion is lost and it is 
easy to produce a void., 
[0005] 

[Problem(s) to be Solved by the Invention] It follows. Wiring which will be easy to start especially 
electromigration if detailed-ization of wiring progresses future further, It is necessary to make 
high electromigration resistance of wiring linked to especially a pad. 

[0006] This invention, It aims at making high electromigration resistance of wiring linked to a pad. 
[0007] 

[Means for Solving the Problem] wiring 11b which solution of the above-mentioned technical 
problem becomes from a ( drawing 1 reference) 1 aluminum content metal pad 13a which 
consists of a aluminum content metal, and becomes an external derivation terminal ** Wiring 11a 
which consists of refractory material formed in a different layer from this wiring or this pad It 
minds. Wiring 11a which consists of a semiconductor device connected or 2 aforementioned 
refractory material Aforementioned wiring 11b Or aforementioned pad 13a Plug 12a which 
consists of refractory material It minds. With a semiconductor device the above 1 the 
semiconductor device of one aforementioned publication connected or whose 3 aforementioned 
refractory material is titanium, a tungsten, silver, a tantalum, molybdenum, cobalt, copper, 
titanium tungsten alloys, these nitrides, or a silicide, or given in two It is attained 
[0008] 

[Function] Drawing 1 (A) and (B) It is principle explanatory drawing of this invention. Drawing 1 
(A) Plan Drawing 1 (B) It is a cross section. 

[0009] drawing — setting — 1 — semiconductor substrate 2 — a layer insulation film and 11a 
Wiring of refractory material, and 1 1b The wiring which makes aluminum a principal component 
and connects with a pad, and 12a Tungsten (W) embedded at the through hole which penetrates 
a layer insulation film A plug and 13a It is the pad which makes aluminum a principal component 
[0010] wiring 11b linked to a pad ** Pad 13a without a direct file is carried out — tungsten plug 



12a Wiring 1 1a of refractory material, Tungsten plug 12a going — pad 13a It connects. 
[001 1] Wiring 11b which connects electron flow to a pad temporarily now Shell pad 13a The flow 
of the aluminum which will move supposing it flows is also wiring 11b. Shell pad 13a It flows 
according to the structure of this invention connecting with a pad from the wiring formed with 
the refractory material which was excellent in electromigration resistance — the influence of 
aluminum movement of a pad — wiring 1 1b it is — becoming — moreover — opposite — wiring 
lib from — refractory material wiring 1 1a The electromigration in the contact section can also 
[0 e 012] Vented 11 f0 " 0WS ' W ' ring 1 1b ' inked t0 3 Pad E'ecfomigration can be prevented. 

[Example] Drawing 2 (A) and (B) It is explanatory drawing of the example of this invention 
Drawing 2 (A) Plan Drawing 2 (B) It is a cross section. 

[0013] drawing setting — 1 — semiconductor substrate 2 — three *=M<********* anc j 21 a 
The 1st-layer wiring which consists of a tungsten, and 21b The 2nd-layer wiring which consists 
of an aluminium alloy, and 21c The 3rd-layer wiring which consists of an aluminium alloy and 
connects with a pad, 22a, and 22b a layer insulation film The tungsten plug embedded at the 
through hole to penetrate, and 23a It is the pad formed by the 3rd-layer wiring film which 
consists of an aluminium alloy. 

[0014] it connects with pad 23a via 3rd-layer wiring 21c linked to a pad ** Pad 23a without a 
direct file is carried out — tungsten plug 22b 2nd-layer wiring 21b, Tungsten plug 22a 
Refractory material wiring 21a, Tungsten plug 22a, 2nd-layer wiring 21b, Tungsten plug 22b 
[0015] Here, 3rd layer wiring 21c which connects electron flow to a pad Pad 23a which consists 
of a 3rd layer wiring film of a shell When it is presupposed that it flows According to the 
structure of an example By minding wiring of the refractory material which was excellent in 
electromigration resistance 3rdHayer wiring 21c which can prevent movement of the aluminum 
of the pad of a large area, and is connected to a pad Shell refractory material wiring 21a The 
electromigration in the contact section can also be prevented. It follows. Wiring 21c linked to a 
pad Electromigration can be prevented. 

[0016] 3rd-layer wiring 21c connected to a pad here Since it was easy to produce a void in this 
contact section conventionally when contact was taken with other wiring and the plug of 
refractory material, it is a book. 

[0017] Although the tungsten was used as a refractory material in the example, in addition even 
if it also carries out titanium, silver, a tantalum, molybdenum, copper, titanium tungsten alloys or 
these nitrides and uses a hoe silicide, there is same effect 
[0018] 

[Effect of the Invention] According to this invention It can improve and the electromigration 
resistance of wiring linked to a pad can be contributed to improvement in the reliability of a 
device. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] Principle explanatory drawing of this invention 
[Drawing 2] Explanatory drawing of the example of this invention 
[Description of Notations] 

1 Semiconductor Substrate 

2 3 Layer insulation film 

11a Wiring of refractory material 
11b Aluminum wiring linked to a pad 

12a The tungsten plug which penetrates a layer insulation film 
13a The pad of aluminum 

21a The Ist-layer wiring which consists of a tungsten 

21b The 2nd-layer wiring which consists of an aluminium alloy 

21c The 3rd~layer wiring which consists of an aluminium alloy and connects with a pad 
22a, 22b Tungsten plug which penetrates a layer insulation film 

23a The pad formed by the 3rdHayer wiring film which consists of an aluminium alloy 
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